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(54) FERROMAGNETIC TUNNEL TYPE MAGNETO-RESISTANCE EFFECT HEAD HAVING SMALL BIAS DEPENDENCY OF 
MAGNETIC RESISTANCE RATIO 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a ferromagnetic tunnel type magneto- 
resistance effect head having small bias dependency of the magnetic resistance 
ratio and also high output power. 

SOLUTION: The ferromagnetic tunnel type magneto-resistance effect head 
having smaller bias dependency of the magnetic resistance ratio as compared 
with the conventional ferromagnetic tunnel type magneto-resistance effect 
element and also having the higher output power is obtained by placing an 
antiferromagnetic layer 1 3 adjacent to a half metal ferromagnetic layer 1 2. 
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SS8»ttJBtclWKl/-CC>4C:i5fe«F«ir4»«^7 F„ 
[»JfcJI2 ] 1 IBi£©]&m^ ? FicfcOT. f? 

MSJmmimUCoOm, Ni01*5l>Ba-Fe, 

F. 

Tl,»5C£*»«£-r*fiB»^» F. 
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— 40 1 91 (Appl. Phys. Lett., 74 , 4017 (1999)) 
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£^Lfcfc©r*S. EPJnPWTX^&O. 1VTTM 
Rib©*^**^ ITl^Ci^ofc. ft©'*-/ T 
X3:ErtfJDl<fc<i§\ oJiJFe, 0 4 *6CoFeKA 

IBSiJ^n. ^©**3«:#Jl 0 0%-C£>»9. &J-1V& 
t^W7X£EP^LT feTMRi£{£fi£/^<Ll£t>efr?!>:> 
-otc. C©B$CDSmffilri«5 0 0Q-C*ofc„ — 2r, iE 
©;-W7X£EPfl[]U/c<!:#K:«, Fe 3 0 4 iCoFe 

©6&{b©ra I? tfiKWu vtmom ic «suaewj <t * -s 
iE©»*«i>3a**»«»J3 n. ^©^*$ ttiiis-izPtc 

misi,\ $/c. C©B#^mffiifi«5 0 Q-C*-5?c„ & 
4b\ I*,iSS(J«©iSW4TMR*^C oFe/A 

1 2 O, /CoF e©TMRtb©^VTX&??tt£^ 
■T. ft3fe©^CiTMRJ£©fiI#i3 O^SS-C*'). ift 
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-e-n-ettT i o 2 , n i ozmwc. La,. 7 s r 

0. iMnOi, Sr, FeMoO, ^rfflUTctg^©^ 
I^WW«i^BBttJltt*n-€ t nP t . L a F e 0 3 r- 
$>*J. I3[6]fW£Mi<i LTMgO, Ah O, , Zr 
0 2 , NiO, Nb, MoO, Cr 2 0 3 , Au, R 
u. Co, Oi &m<<>?cm-&(£&m3lCnkLfc>-<J 77s 

[0018] 5 6tc, ±l2J6»faiiUrCe0 2 , 
LaCeOz, Ah O, , MgO, Ti0 2 . HfO 
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[0020] *m&<Dmm-cit> &mw&m4 otcpt 

( 3 0 n m > , 1 3 KMn P t ( 1 2 n m ) 
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Ct2&IH©At3 (U8 9%) *«J?SWr«. H 
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30 [0023] [mmonm 4 ] a 8 tcKsms^st^M 
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L//c«^-C*-5>. ^-7^3f^ESttJi 1 2, JfeMPf 

mi 1, ismn&mmi 0, nra*eas3o. ^@2 
0. 21. 2 zicm^tcmiRusm.mMoM&A <t 

[0024] j&mo&IBi-Cit. %&m<km l 3 (CM n 
Pt (1 2nm) . gg(q]ftiJSP®4 0(CTa (5nm) * 

ao mi,>tc. ^MKfc^t^, m 9 tci^-r <t 5 tc x hjs© 

^ffil <t«(i|5l1«©TMRl:b©^WTXfi!c#14?:?#, fiB 
«ffitn«!lll©7\^ ?Hft8 5%t?*ofc. **Sfe©ff^^ 
Tit. ffi*HS©iS)i^^ofc»iSiifh0-l4S 
T^tt*^^ < % »ft©E5£*4£S-c* 0«^TMRib*i 

[0 025 ] [^Jfe©?f^5 ] 0 1 0 tcWffi«3g*«SC 

wtc^-r^ei* e >*^««asi3a)«Bi*f¥«Lfc. 

**)te©^«g©JSgE»fflttn^^JgW. 0 8©I«^, y^ 
-7 $;U^i6BE1±JB 1 2(,C$m&mi 4ilTN i Fe 

50 *»ft3-ei«fc5{c^HL / fc«fiRWr*s. «-7^> 
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^m^ff-^^r. IBiiaSf$9 l©iinfig#?6 4A>6S^1K 
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